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[57] ABSTRACT

A microwave activated heating element for exposure to
high energy microwaves to heat the element includes a
water saturated cellular core, water, heat and flame
resistant rubber coated with high temperature lubricant,
and a wax center core to absorb and store heat from the
microwave heated water and rubber. The construction
of the heating element may be accomplished in several
forms such as concentrically wound, tubular, layered,
and sectioned in particles, to conform to the specific
design and use of the outer appliance.

14 Claims, 2 Drawing Sheets
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MICROWAVE ACTIVATED HEATING ELEMENT

BACKGROUND OF THE INVENTION

This invention relates generally to appliances requir-
ing radiant heat to perform the function and purpose of
their specific design, for example, hair rolling and wav-
ing devices, food warmers, heating pads, massagers, and
numerous other small household, medical and commer-
cial devices.

Appliances now in use for heating various small
household and commercial devices employ electrical
heating elements requiring electrical circuits, connect-
ing power cords, batteries, etc. The problem with elec-
trically operated heating appliances is that continuous
electric current is needed throughout the period of use.
However, the appliances can malfunction, overheat,
short-out, and are often left unattended, resulting in the
burning out of the appliances or a disastrous fire. A
further danger is the possibility of electric shock or
electrocution if the appliances are shorted out or im-
mersed in water.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
radiant heating element that is activated by high fre-
quency microwaves that can be utilized in a variety of
devices that employ radiated heat as an agent for pri-
mary and secondary application.

It is another object of the present invention to pro-
vide a heating element that is activated by high fre-
quency microwaves that comprises a water impregna-
ble cellular core to provide the structure for the suspen-
sion of water and other materials and substances com-
posing the heating element. The cellular core and other
components of the heating element structure can be
tubular; layered, concentrically wound, sectioned in
particles, and otherwise sized and shaped to fit various
configurations of radiant heat appliances.

It is a further object of the present invention to pro-
vide a heating element that is activated by high fre-
quency microwaves, and which can be designed and
manufactured in numerous configurations for suitable
enclosure in appliances utilizing radiant heat, such as,
hair rollers and hair wavers, food warmers, heating
pads, massagers, and other small household, medical
and commercial devices.

According to the present invention, there is provided
a microwave activated heating element comprising an
outer structure affording a housing, and accommodat-
ing the passage of high frequency microwaves, a flexi-
ble cellular core for receiving and suspending water in
a cooled or heated state while allowing the passage of
high frequency microwaves, said core being dimen-
sioned for reception within the housing and for distribu-
tion of the water such that the water may thoroughly
saturate and be suspended in the cellular core to receive
high frequency microwave energy whereby the rapid
buildup of water temperature is effected, a heat and
flame resistant flexible rubber element having a prede-
termined thickness and conformal with the water satu-
rated cellular core, to facilitate reception of high fre-
quency microwave energy.

Each cellular core layer is shaped to fit the required
design configuration of the appliance to which the heat-
ing element is applied and preferably includes a recess
for selectively receiving an application of wax, (which
is not ordinarily heatable by high frequency micro-
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waves), having a high melting point. The wax melts
when exposed to the transfer of heat from the adjacent
components in and around the cellular core, thereby
extending the period of heat retention in the heating
element, and enhancing the desired measure of heat
radiation through and from the appliance. Each cellular
core is impregnated with water during the last sequence
of assembly of the heating element, facilitating retention
of the highest content of moisture in the component
prior to sealing of the fully assembled apparatus within
the selected appliance.

A flame resistant rubber is provided. The surface of
the rubber is coated with a high temperature lubricant
to retard flaming, melting, or other deterioration, and to
promote heat retention within the rubber.

These materials comprise a heating element, that
when activated on a timed basis by the high frequency
microwaves, absorb the microwave energy, causing the
molecules in the water, rubber, and lubricant to vibrate
rapidly, producing a quick heating effect which melts
the wax component giving an added heat retention
feature. The combination of materials and substance
comprising the heating element, when properly insu-
lated and enclosed, retain the heat generated by the
rapidly vibrating high frequency microwave activated
molecules, sustain the heat and regulate its radiation for
a pre-determined period of time dependent upon the
length of exposure to the microwave energy, the size of
the heating element, and the quantity of component
materials, the combination of which provides a rapid
heating effect.

These together with other objects and advantages
which will become subsequently apparent reside in the
details of construction and operation, more fully herein-
after described and claimed, reference being had to the
accompanying drawings forming a part hereof, wherein
like numerals refer to like parts throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic cross-sectional view of a heat-
ing element constructed in accordance with the present
invention and taken generally about on line 1—1 in
FIG. 2;

FIG. 2 is a cross-sectional view thereof;

FIG. 3is a view similar to FIG. 1 illustrating a further
embodiment of the present invention and taken gener-
ally about on line 3—3 in FIG. 4;

FIG. 4 is a view similar to FIG. 2 illustrating the
embodiment hereof of FIG. 3;

FIG. § is a plan view with portions removed illustrat-
ing a layered embodiment of this invention;

FIG. 6 is a cross-sectional view thereof;

FIG. 7 is an enlarged cross-sectional view showing a
sectional and particled embodiment of the present in-
vention; and

FIGS. 8-12 are various side elevational views of
exemplary applications of this invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to FIGS. 1 and 2 of the drawings, a
microwave activated heating element constructed ac-
cording to the present invention, is comprised of a mi-
crowavable outer structure (1) compatible to the inter-
nal components of the heating element which include a
heat and flame resistant rubber (2) coated with a high
temperature lubricant (6) assembled together with a
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water impregnable cellular core (3) saturated with
water (4) the whole assembly having at the longitudinal
and diametrical center a wax core (5) with a high melt-
ing point. Outer structure (1) is provided to contain and
protect the internal components of the heating elements
(2, 3, 4, 5, 6) and to provide for convenient and easy
insertion into appliances, for example as illustrated in
FIGS. 8 and 9.

The heating element of FIGS. 1 and 2 is concentri-
cally wound. This is accomplished by placing the wax
component (5) in the longitudinal and diametrical cen-
ter combining together the heat and flame resistant
rubber (2) having been coated generously with high
temperature lubricant (6) and the sponge-like water
impregnated cellular core (3 and 4). Having been prop-
erly sized and fitted together, the components (2, 3, 4, 5,
and 6) are concentrically wound to form a concentri-
cally wound microwave activated heating element
(FIGS. 1 and 2). The heating element (FIGS. 1and 2) is
activated by a timed exposure to a source of high fre-
quency microwaves. As the microwaves pass through
the outer structure (1) the molecules in the successive
layers of components (2, 3, 4, 6) are activated causing a
rapid buildup of heat to occur first in the water mole-
cules contained in the cellular core (3). A slower in-
crease in temperature begins in the heat and flame resis-
tant rubber (2) which continues to build toward a maxi-
mum temperature even after the microwave energy is
terminated. The high temperature lubricant (6) is gener-
ously applied to the surface of the rubber (2) for the
purpose of allowing the rubber (2) to be exposed to the
microwave energy for a longer period of time, thus
allowing the rubber (2) to withstand, contain, and con-
tribute a higher temperature to the heating element as a
whole. The wax component (5) does not respond di-
rectly to the micro wave energy, however, it absorbs
the heat generated from the rubber (2) and water (4)
providing a means for a heat retention feature located in
the longitudinal and diametrical center of the heating
element (FIGS. 1 and 2). The wax (5) melts as it absorbs
the microwave generated heat from the rubber (2) and
water (4), serving to release the absorbed heat in a slow
gradual manner during use, the wax (5) hardening only
when it is thoroughly cooled, thus assuring that the
maximum possible heat retention is maintained. This
novel invention may also be constructed in alternate
form with the previously detailed explanation applica-
ble as shown in FIGS. 3-7 for application in appliances
such as are shown in FIGS. 8-12.

As can be understood from the above description and
from the drawings, a microwave activated heating ele-
ment according to this invention provides a means for
an element with concentrically wound, tubular, and
layered components, which when energized by high
frequency microwaves, to absorb, generate, and trans-
fer heat which may be used for a variety of applications
including hair rollers, hair wavers, food warmers, heat-
ing pads, massagers, and other heating appliances in a
simple and economical, yet rugged and reliable con-
struction.

While the foregoing heating element has been de-
scribed in connection with generally spirally arranged
materials, the embodiment hereof illustrated in FIGS. 3
and 4 are similar but arranged in concentric layers. In
this embodiment, like elements are denoted by like ref-
erence numerals followed by the suffix “a”. Thus, the
concentric rubber tubes or layers 2a are coated with
high-temperature lubricant 6a¢ on opposite sides and
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confine concentrically disposed cellular cores 3a satu-
rated with water 4a. The central core of the heating
element is an elongated cylinder of wax 5a. The element
of FIGS. 3 and 4 is heated as similarly described with
respect to the embodiment hereof illustrated in FIGS. 1
and 2 and similarly used.

Referring to FIGS. 5 through 7, like reference nu-
merals are applied to like parts as in the previous em-
bodiments, followed by the suffix “b”. In this embodi-
ment, a flat layered heating element is provided having
repeating layers of rubber 25, a lubricant on opposite
faces of the rubber, a cellular material 35 impregnable
with water 4b and a wax core 5b. The layers may be
repeated as desired to form the appropriate thickness.

Referring to FIGS. 8 through 12, there are illustrated
various applications of the heating element of the pres-
ent invention. For example, in FIG. 8, there is illus-
trated a hair roller for receiving a heating element con-
structed in accordance with the present invention, for
example, either one of the elements of embodiments of
FIGS. 1 and 3, respectively. In FIG. 9, there is illus-
trated a hair curling iron which likewise may receive
the cylindrical heating element of the present invention.
The layered embodiment of the present invention illus-
trated in FIGS. 5-7 has application, for example, as a
warming dish, illustrated in FIG. 10, as a massager,
illustrated in FIG. 11, with the circled portions indicat-
ing layered heating elements and as a heating pad, illus-
trated in FIG. 12.

While the invention has been described in connection
with what is presently considered to be the most practi-
cal and preferred embodiment, it is to be understood
that the invention is not to be limited to the disclosed
embodiment, but on the contrary, is intended to cover
various modifications and equivalent arrangements in-
cluded within the spirit and scope of the appended
claims.

Having thus described the invention, what is claimed
as new and desired by Letters Patent is:

1. A microwave activated heating element compris-
ing:

an outer structure affording a housing and accommo-

dating the passage of high frequency microwaves;

a flexible cellular core for receiving and suspending

water in a cooled or heated state while allowing
the passage of high frequency microwaves, said
core being dimensioned for reception within said
housing and for distribution of the water such that
the water may thoroughly saturate and lie sus-
pended in the cellular core to receive high fre-
quency microwave energy whereby the rapid
buildup of water temperature is effected; and

a heat and flame resistant flexible rubber element

having a predetermined thickness and conformal
with the water saturated cellular core to facilitate
the reception of high frequency microwave en-
ergy.

2. A heating element according to claim 1 wherein
said heat and flame resistant rubber is coated at least on
one side with a high temperature lubricant to promote
heat retention in the rubber.

3. A heating element according to claim 1 including
an element within said housing formed of wax for ab-
sorbing the heat generated by the water and rubber
element to thereby store the heat and release the ab-
sorbed heat in a slow, gradual manner.

4. A heating element according to claim 1 wherein
said core and said rubber element are spirally wound.
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5. A heating element according to claim 1 wherein
said core and said rubber element lie in alternate con-
centric layers within said housing.

6. A heating element according to claim 4 including a
core element formed of wax for absorbing heat gener-
ated by the water and rubber element, said core element
being formed centrally of said housing and within said
spirally wound core and rubber element.

7. A heating element according to claim 5 including a
core element formed of wax for absorbing heat gener-
ated by the water and rubber element, said core element
being formed concentrically of said housing and within
said concentric layers of said core and rubber element.

8. A heating element according to claim 4 in combi-
nation with a hair curler having a central opening, said
heating element being disposed in said opening.
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9. A heating element according to claim 4 in combi-
nation with a hair curler having a central opening, said
heating element being disposed in said opening.

10. A heating element according to claim 5 in combi-
nation with a hair curler having a central opening, said
heating element being disposed in said opening.

11. A heating element according to claim 7 in combi-
nation with a hair curler having a central opening, said
heating element being disposed in said opening.

12. A heating element according to claim 4 in combi-
nation with a hair curling iron, said iron receiving said
element.

13. A heating element according to claim 5 in combi-
nation with a hair curling iron, said iron receiving said
element.

14. A heating element according to claim 1 wherein
said rubber element and said core are contained within

the housing in alternate layers thereof.
LI I S



